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tate facile perfpedfurus foret ; jam. vero, quoniam e* 
gregium illud Rei Medicae Lumen amifimus, eadera 
aliis Eruditis perpendenda ftmul proponimus & dijudi* 
canda. Tibi prefer tim, Vir Dodti/Time, cujus auctori- 
tatem & ille plurimi fecit, & nos precipuam habemus, 
fudici ftmul integerrimo & maxime idoneo, totara 
iftam difputationem lubentiflime fubjicimus; 


Hf, Methodus “Differenticdis Newtoniana Illuftrata, 
Jutkore Jacobo Stirling, e Coll. Dalliol. Qxon, 

A Rithmeticae pars precipua confiftit in inveniendft 
in numeris quantitate qu&cunque determinate ; 
cum vero quantitatum & numerorum natura non pa- 
tiatur ut omnes quantitates exhibeantur in numeris ac¬ 
curate, necefte habemus ad Approximationes confugere. 
Hoc eft, ubi quantitatum valores mathematice accura- 
d neqeunt obtineri, quaerendi funt ii qui ab accuratis 
diftant minus data quavis differentia. 

Quicquid hie de re a Veteribus ad nos pervenit, 
fel eft particulare, ut Methodus eorum reducendi AL- 
quationes Quadraticas; vel faitem ufibus generalibus 
male deftinatum, ut Methodus Exhauftionum. Fietn 
quidem primus erat qui aliquid generale in b&c arte 
aflequutus eft.* quippe invenit methodum reducendi 
^quationes Rationales, quae folae tunc in ufu erant. 
In h&c acquievere omnes Geometre ex ejus temporb 
bus ulque ad ea Newtoni. Hie ex Intetpolationibus 
primo pervenit ad Series: quas poftea ad redudtionem 
rEquationum omnium omnino generum univerfaiiter 
applicuit. H$c autem methodus procedit per quan* 
titatum nafeentium 6c evanefeentium rationes primas 
it ultimas, feu ft ita loqui Jiceat, per quantitatum coin- 
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cidentium differentias infinite parvas. Sed, & ulterius 
promovic Newtoms hanc methodum; docuitque qua 
ratione approximandum fit ad quantitates quae deter- 
minantur per regularem feriem terminorum, non per 
^Equationem ut vulgo fit. Atque fic pofuit fundamen* 
ta calculi hujus Difierentialis, qui procedic per quanti- 
tatum differentias cujufcunque magnitudinis.- ideoque 
eft methodo Serierum univerfalior. Per hafce arces 
Nevptonianas, univerfa dodhrina Approximationum redu- 
citur ad (olutionem Problematis, Invenire Lineam Geo- 
metrteam qus per data quotcunque punefa tranfibit. 
Ex hujus inquam folutione inveniuntur radices ^squa- 
tionum quarumeunque, & etiam quantitates quarum 
relationes ad alias datas per nullas Alquationes hadle- 
nus notas pofiunt exprimi. Exiftimo igitur Nevrtomm 
perduxifie methodum Approximandi ad fummum per- 
fedtionis faftigiumi dum ex unico fimpliciffimo prin- 
cipio totam hanc dodtrinam Ionge lateque patentem 
deducir. Quapropter credendum eft animum Newtoni 
non fatis perfpedhim fuifie iis, qui ejus methodos ap¬ 
pellant particulars, & alias tanquam fuas & folas ge- 
nuinas atque generales venditant-. quae aliae non erant 
quam Corollaria facillima a Newtoniams. 

Author nofter, in Epiftoia ad Oldenbur.gum , Offab. 24. 
1676. data, mentionem fecit de methodo expedite du- 
cendi Lineam Parabolicam per data quotcunque pun- 
dJa; qua dixit fe ufum fuifie ubi Series fimpiices non 
funt fatis tradJabiles. Et hanc methodum primo pub- 
lifcavit in Lemmate quinto Libri term Principiorum. 
Atque in Le&ionibus publicis, circa idem tempus quo 
didia Epiftoia feripta eft, CantabrigLe habitis, expofuit 
modum generalem determinandi Curvas cujufcunque 
generis quae tranfibunt per totidem data pundta quot 
earum natura patitur. Hae Ledltones tub titulo Arith¬ 
metics Univerfalis anno 1707. publicatae funr, ubi ha- 

becus 
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be- 'jr methoduS exemplis illuftrata in fedionibus Coni- 
ci«s Anno vero 1711. tandem prodiit, inter alios ejuf- 
uni Authoris tradatus, ipfa Methodus Differentialis 
plcnius quam ante expofita, eum fundamento ejus dc- 
mortftrato 

Archimedes in methodo Exhauftionum. Cavallerius 
in methodo indivifibilium, & Wallifius nofter in A- 
rithmetica fnfinitorum, pofuerunt fundamenta dodrinte 
de determinanda quantitate quaefid per locum quern 
obtinet inter terminos in data Serie: at qua ratione 
approximandum eflet ad valores quantitatum lie deter- 
minatarum. horum nemo docuit; Hoc primus & (blus 
perfecit Newt onus: atque exinde haud parum ampliata 
eft univerfa Analyfis. Nam ficut ante hoc inventum, 
ea Problcmata Arithmetica Cola pro folutis habebantur, 
ubi relatio quantitatis qutefitx ad alias datas definie- 
batur Aiquatione, jam pro folutis habenda funt non 
minus ea, in quibus quantitas quanta locum datum 
fortitur inter terminos datx Seriei; fiquidem numeri 
defiderati non minus accurate obtinentur per Metho- 
dum DifTerentialem, quam per extradionem Radicum; 
hiice vero habitis, parum intereft quomodo ad cos de- 
ventum eft. Et experientia multiplex docuit, quod 
plurima Problemata ad iEquationes segre deducuntur, 
dum ad method um Difterentialem facillime, Qpalis 
eft ex multis aliis toties decantata Circuli Quadratura ; 
quam tarn perfedam, mea opinione, Wallifius in Arith» 
metica fnfinitorum exhibuit quam Archimedes illam 
Parabolae 


Profofitio 



firopofitio. 

Irtvenlre Llncm Pardbolicm qua tranfibit per extre * 
ma, Or dim to rum quoteunque aquidiftantium. 




—-1 

—^ 





* 





j_ 





f i A Az A$ A4 0 A f A6 Aj^AS Ay 
B Bz 1 53 £4 B$ B6 £7 £8 


C Cz C3 C4 Cq C6 C7 

D Dz D% £>4 Dq D6 
E Ez £3 £4 E$ 

F Fz £3 £4 
G Gz 63 

H Hz 
1 

Cafus (primus^ 

Defignent A, At, A], AA5, A 6, A 7, A%, Ay a 
Arc. Ordinatas a^quidiflantes infiftentes AbfcifBs in 
dato angulo. Collige earum differentias B, Bz, By 0 
£4, B 5, B6, B 7, £8, Arc. harumque differentias C, 
Cz, C C4, Cq, C6, Cj, Arc. harumque differentias 
Di D z, D 3, D 4, D q, D 6, &c. harumque differentias 
£, Ez, E] t E 4, £7, dv. harumque F, Fz, £3, £4, 
Et fie porro. Differentia autem coUigi debent au- 

ferendo 
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ferendo priores Temper de pofterioribus. Hoc eft po- 
nendo B—Az — A, = A%—~ Az, £3 — A4 — A^ , 
£4 =zA$ — A4, B$=z A6 i* 5, &c. Turn C — Bi — B, 
Cz=:B$ —- £i, C% = B4 — £3, C^—B'j —£4, &c. 
deinde D=zCx —C, D2—C$ — Cx, £>3—C4-—C3, CSV. 
Et fimiliter funt omnes differentiaz fequences coJJigend;c. 
Vel Tint a, y,S,e,£,ti, &c. sequales A, Az, a 3, A 4 > 
Af, A6, A 7, Erirque A —a,, Bz=B — <*>, C — y 

- Z /3 -}“ et, D— S' —- }y 3/3 — cc, B— 6— 

— 4/3-[-a, E—£—icy 4-5/3 — a, G— 
» — 6£ -f" 1 5 g — 10 <^ + 1 f7 — 6/3 - j- In hifce 

valoribus numerales Coefficientes iplorum » ( 2 ,y, S e & c. 
genera n tur ut i n dig nit atibus integris Binomii 1 — zi°, 
i>—z|‘, i—*f, 1—&I 3 , 1 —£j 4 , &c. Scribendo numeros 

a, z, 3,4, 5, m Sewe 1 X— x“7- X — x — x 

12 / 5 4 

^xd'c. fuccefllve pro n. Sit jam P^quaslibet Or- 

dinata reliquis intermedia, & A P ejus diftantia ab Or- 
Rinata prima A appelletur z, turn erit 


PJl=A-\- 

£x^--f 

I 1 


Cx-f x— -r 

I 2 1 


® K f * s rx*p+ 


ixl x ! - x5=ix2=? + 


Fxf x^ 4 x 4 ,^ + 

4 xfxT i x' 4 x-X-X ! "' 


4 - &c. 


Adeoquc 
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Adeoque ftgnum ipfius * mutandum eft, quando P ^ 
cadic ad alteras partes Ordinatae primae, ut p q» 


Cafus Secundus. 

Sit jam A j Ordinata in medio omnium; pone 
A — B$, B — £>4, C=/^4-F3, D=- 

II -f- Hi, &c. Sca = C4, fr=E$, c — G%, d= I, &c, 
id eft, ft fint A6 — a, Ay — ( 3 , A 3 — y, A<) = S', c£r„ 
A4 = sc, A$ = A, Az = ft, ^ = v, &c. Pone A—a. — x, 
B =@— act -|- ijc — A, Cz=y ——•5 ’k+ 4A—ft, 
D~~S — 6y -j- 1^/3 — 14a -f-14*— I4A -f- 6 /a— v, &c„ 
ct — a A5 sc, b —^ /3 4* "4~ 6 A — 4% ~|~ A, 

c —3/ — 6/3-4-15* — xo-^5 -4- 15»■—^6A -j-ft, 

^—8^-]-z8/3—a-f~ 7 °^ 5 — 56 jc-|-x 8 a—S ft-J-v, 

Ec dicatur ^4 5P, z, turn eric 


P &=^5 + ~ 2 + 


»**.+ *« 55 —‘ 


1.2 3*4 

i£i+ 5 ? v iiz! ..55—4 , 

I .x X 3.4 X y .<5 
40 ^ + ^ 55~ 1 ., 55~4 .At— 9 


1 ~ 3.4 5-6 

r 5fi?+e«_«— i . 55—4 


I . 2 

&c» 


X 


3,4 


X 


X 


X 


7.8 

55 - 


+ 


5.6 ~ 7.8 


9 55 -i 6 

X T T T 


9 .10 


Sint jam .A4, ^5, 

n , -^4 4 ~ ^5 

Pone ^ -=-, 


Cafus Tertius; 

Ordinatae duse in medio omnium. 1 


B 


C3 + C4 


Ei +£3 


D 


xo A 


G -4“ G% 


% 


2 
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t± 2 l, &c. n — B^, b — Dl, c = Fi, d-H, See, 

Vel fine A 5 — a, A6~( 3 , Aj~-y, AB—£, &c. 
^4 = x, 43 = A, = ja, il = p, &c. Deinde crunt 
2/4 = a k, 2 S =r /3 — a — » -]- Aj 2 C — y — 3/3 
-f- 2a i>c — 3A -f- %D~S' — $y j- 9@ — fa — 

f» -|- 9 A — fa v, &C. Et a = a — x, b = (3 — 3 a-]- 

3»—A, f r= *j/ — 5/3 4- ICO. — IQ** f A —~/4, i — 

— jy -j- 21/3 — 3fa J r 3 — zi A -]- 7/* — v > 

Et fit 0 pundtum medium inter atque appel- 

letur 0/’, 3i eritque Ordinata 


?£= 


A~\~ 4% 

4 * ! 

3 B +% v 4 «- 

<A 


4' " 2,3 

JC+-C* w 4«—« .4«“9 • 

r 

■’4^—1 4 H —9 4 ? ?— 2 ? I 

4’ a . 3 * 4 • % 6.7 1 

SE-f-«f _ 4^—1 . 4??—9 


3 


* • - x 4^25 x 4^-49 j_ 

4 • 5 6.7 8,9 ' 


&C. 


In hifee duobus etiam cafibusx efi: negativa, quando 
Ordinata F ^ cadit ad alteras partes initii Abfciflae.- 
Et in dmnibus tribus cafibus diftantia communis Or- 
dinatarum ponitur unitas. 

Omnes tres cafus demonflrantur facillime per ca’cu- 
ium. In cafu primo pro F^_fcribo fucceflive a, ( 3 , y, 
e, &c. & pro z interea o, 1, 2, 3,4, &c. qute func 
longitudines Abicifis ordine fequentes; & provenient 
acquationes 

z—/J s £=zA- r E, y^A-rzB-rC, f-A^B-riC+D, 
4 B 4- 6C -r ~r &c. 


(3 — a 
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Q — cc ~ B, 7 — /3 “ B + C, ^ y rs B + iC+ X), 

g — <r—B + 3C + 3D+E, &c. 

7 1 — 2/3 + a Cj — 2y + /3 = C + D» 9 “* 1-J* + 7 

= C+zD + £, &c, 

tf —. T^y -j- 3/3 — «. = i?> s — 3^ _ 1“ 3y—/ 3 =-D+ - jE, &c. 
g —. 4^ + 6 y — 4/3 + a. = E, &c. 

Haz ^Squationes, capiendo earum differentias, null© 
labore refolvuntur, uti videre eft. Et dant eofdem 
ipforum A, B, C„D, &c- valores, qui antea pofiti ftint 
in folutione, Et ad eundem modum demonftrantur 
cafus duo reliqui. 

Hatum trium ferierum unaquazque converget ad va¬ 
lorem Qrdinataz P <£L, ubi Ordinararum datarum dif¬ 
ferentia? funt juftaz magmtudinis. At ubi non conver- 
gunt, alise artes adhibendaz funt. S'ed imprazfentiarum 
de hujus Propofitionis ufu pauca adjiciamus. 

Defignent «, / 3 , y, S, e, £, », 6, x, A, &c. terminos 
quofcunque azquidiftantes, quorum differentia? funt 
perexiguaz; & relationes quas inter fe obtinent de- 
finientur quamproxime per -e£quationes fequentes, qua? 
oriuntur capiendo differentias & differentias differentia* 
rum continud, & ponendo eas azquaies nihilo. 

et—■/3 = 0 

et — x/3 + y = O 

cl ■— 3/3+3 y — S—o 

<t— 4/3 + 6 y — 4 <J' + g = 0 

cl ■— 5/3+ 107 —-iOfJ' + 52 — £ ~ q 

a — 6/3 + 15y —10 S +150— 6g + j) = c 

a — 7/3 + 2iy — 35 <JN + 35 e — 11^ + 7» — ©= o 

«•—8/3 + 187/— 56^+708— 56^+18?) —89 +?t=o 

a—9/3-1-367—84^+1168—I —369+9%—A=0. 

&c. Haze 
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Haec Tabula in ufum re%vanda eft, ut confulatut 
queries opus fit. Qucd autem hx ^quationes vel ob- 
tinenc accurate, vel ad verum approximant, ubi diffe¬ 
rentia terminorum funt parvx, patet ex demonftratio- 
ne cafus primi Propofftionis. 

AfTumatur quxlibet Series h, &c. 

Et quxratur terminus qui ftat proximus ante ± : patet 
quod ille eft ~ ; videamus ergo quaiem hxc methodus 
exhibebit eundern. Reprxfencet « cerminum quxficum, 
eritque 


x—^0099,0099,0097,0, 
0098,039a, 1568,7, 
--=J\=oc97,0873,7864,1, 
ir 4 — *=0096,1538,4615,4, 
^=£=0095,2380,9523.8, 
-^=»=co94,3 396,1264,2. 



OO99,0099,0099,0, 
0099,9805,8629,3; 

£ data* 00 99>9994.3455 .o, 
' 0099,9999,7824,8, 
0099,9999,9895,8, 

0099,9999,9993,1. 


Patet ergo quod hxc methodus continue approxi¬ 
mate Si terminorum differentiae fuiflent minores, va- 
lores accefliflent citius ad verum, & contra tardius 
quando differentiae funt majores* Hinc ft in Tabulis 
numsricis defit terminus, poteft is per hanc methodum 
inferii 

Hocmodoetiam prodeunt ipftflimx Series Speciofie, quae 
per alias methodos prodire folent. Proponatur i-f-zzh 1 
Ordinata Curvx quadran dae: Ea e ft prim a i n ferie regu- 
lari i-f-szl -1 , i-\-zz\°, i-J-jcsj 1 , \-\-zzf, i-J-zzj 3 , &C. 
Ordinatarum, qux omnes prxter primam dant fuas 
areas z, z-\-~z\ z -f-.fs 3 + ? * -j-fZ i -{-~z f -}-~z r , 

&c, conftituentes novam feriem cujus primus terminus 
erit Area quxfita: quae ideo invenietur ponendo pro 
ea, a, & pro reliquis in fuo Ordine / 3 , y, <P, e, §cc. Pri¬ 
ma Aiquatio dat a = fecunda a = — f z l , tertia 
sv —. z ~•• 5 ” 4 ~ f zf j quarts # z ■—« ^ 7 z~ «—>. 

&€, 



C ) 

&c. Eft ergo univerfim area quaffita z — -z* z s 
— ) z 7 4" “ z 9 — ~ 1 & c » Eftque hxc Series arcus ad 
Tangentem z, in circulo radium habenre unitati sequalem. 
Earn invenit Jacobus Gregorius nofter, & cum Collinio 
communicavit initio anni 1671:. a quo, mediante 01 
denbttrgo ad Ldbnitium delata eft* 

Sit jam &c, e, d, c , b, a, P, et,'$,y,S, e, &c. ; Series 
utrinque excurrens in infinitum, ubi dantur omnes ter¬ 
mini prseter P in medio omnium. Sit A = <* 

B zzz /3 -j~ b f C zzz y C t D zzz S -j- d t E 'zzz s -I- r, &C. 
atque erk 



a~b 

6 




5/4-8B4-3C 
6o 


\ 


7 < 4 —I4g-f-9C—2 D 


140 ' 

42/4—96B-|-8iC— 3>D-f-yE 
1260 * 

6 ( 5 / 4 — 88D-fasg— 

2772 

419 . 4 —H44B-f-i287C—83iP-f-32sE—72F-f-7G 
24024 



&G. 


Inveftigatur baec Series ex diquationibus, excerpendo 
alternas in quibus numerus cerminorum eft impar. 
Nam earum differentiae relinquenc terminos in hac Se- 
rie; qu£_itaque ad libitum produci poteft. 

Sit 1 -J-z-h 1 Ordinata Hyperbolse, & quasratur Area 
ejus qua: jacet fapra Abfciflam z, quando ea evadic 
unitas. Ha:c Ordinata eft media in Serie Ordinata- 

rum 
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ratn,& c. i4-s l"* , l±z \~ 4 , lJ r*r% i+sr 1 , 

i-j-sj 1 , -r-I 3 &c. aequidiftantium, 

hinc inde excurrente in infinitum. Adeoquc Arete ab 
hifce Ordinatis genitas conftituent feriem confimilem, 
cujus medius terminus eric Area qusfita; qua; proinde 
obtinebicur per Seriem modo expoiitam. Quando z eft 
unitas, uc in cafu pracfente, arete curvarum evadunt 


& I, 


3 7 i! 

7 t 7 t X* 


&c. Hinc eft A 


+ 


ill 

<74- f 


QZ'+'J c-4> 2^9 Sf jf) 

v _ ? n — 5 13 -is r — L \ L — » n-jS f is 

a --r» & - 1 + r - * # V 8 * 4 16 4 

&c. Hifce in Serie fubftitutis, prod it P, id eft, area 

Hyperbote, {- — 4 i J r — ~r 0 J r &c. id eft, 3 - — 

/I 2B 4D 5^ O f Tf • . r* 

-&c. Ubi jam 


4.3 4 > 5 4 • 7 4*9 4 • 1 * 

B, C D. &c. more Newtoniano, defignanc terminos in fuo 
ordine ab initio. Calculum appono. 


TERMINI. 

LJ _A ; - 


Affirmath'i 

7 £00,0000,0000,0000,0 
62, £000,0000,0000,0 
7440,4761,9047,6 

97 > 5 ' 5 ^ 6 , 9 i 30,8 

*>339<M°86,i 

188,7745,5 

2,7085,0 

393)4 

S >7 


ISLegatiVi. 

062 £,0000,0000,0000,0 
6,6964,28 £7,1428,5 
84£,£o86,£8oo,8 
11,3818,4731,9 
1585,7062,8 
22,5708,7 
3260,2 
4 7.5T 
7 


+ 7563 ^ 539 » 393 °» 7494 >i —0631,7821,3370,8041,1 


Sum mam negativam fubducens ab affirmative, liabeo 
pro Area, id eft, pro Logarithmo Hyperbolico Dinarii, 
numetum 6931,4718,0559,9453, 


Pro 
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Pro conftrucftione Tabuiarum quarumvis numerica” 
rum percommoda eft Series quae fequitur. Defignent 
&c. e, c, b> a , a, £, y, <T, g, &c. terminos alternos in 
Serie utrinque ferpente in infinitum; Pone A — a-\-a^ 
J 2 b, C —- y —j— C) D zzz d> E zzz g -]~ f, &C» 

Et terminus inter a 8 c a eric 


_f_ 

2 ‘ 

t d—B 
7X—-1- 


7 X 

111 

*•3 

3 - 5*7 


o , 4 

zA —gB-f-C 


4 * 

5^— 9 fif- 5 C—O 


1.3.4 
?.5 .7 • 9 


1> 3.4.5 

3 : j . 7 • 9 • 11 


14 A —28B4_2oC— yD^~E , 

r 

42/f—9 oB 4-7?C— 35D-P9E—F . • 

*-—-H- 


.1.3.4.5.6 
&C. 


n*'*— i97B-f 275 C-— i54P-f-Ufi—11 F-fr-G 


2 ' s . 


+ 


Haec Series (equitur ex cafu tertio Propofitionis, 
ponendo & = o. Coefficientes numerales literarum ftc 
producuntur; exempli gratia, in quarto termino coe- 
iTicicns literx pcnulcima: Celt 5; pone 5 -4- 1 — n, &• 
numeri qui proveniunt ex multiplicatione terminorum 

n n —1 n — 2 n —3 » *4 

1 x t ~r~ x ~j~ x * ~y * & c erun£ 1.6,1 5, io, 

&C. Horum differentiae 7 9,5:, funt numeri qucefitL 
Atque adeo Series ad libitum product poteft. 

Dans Logarithtnis numerorum 46, 48, 50, 57,, 5-4, 
56, 58 & 00; invenire Logarithmum numeri 53, qui 
confiftit in medio omnium. Pone l,$x ~l~ /, $•4 — A 

3»44 8 3»?7 I0 »34» 4 1"4 $$ = 5 ™ 3,447*^80717 

. 1 48 
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l, 48 -f-/, 58 = C=r 3,4446.6913,08, l, 46 -j- 7 , 60?=z 
D — 3,4409,0908,19. Hifce valoribus in Serie fcrip- 
tis, primi quatuor termini dabunc 1,7242,1586,96 pro 
Logarithmo numeri 55. Et eadem ratione invenire licet 
quemvis alium intermedium. 

In Conftrurftione ergo Tabularum fufficit primo quae- 
rere aliquos terminos in debitis diftanriis. nam reli- 
qui poflunt hoc modo interferi. Erenim continuo 
lunt incercaiandi termini primo inventi ufque dum 
perventum fueric ad ultimos qui deffderantur. Hoc 
modo habebitur tota Tabula ex datis paucis terminis 
fub initio pro fundamento operationis. Sed non con- 
venit ut termini quos primo quxrimus, fine omnes per 
totam Tabulam sequidiftantes; nam ft omittimus al¬ 
ter nos ubi eorum differentia eft maxima, pofiumus ali¬ 
bi per faltum omittere duos, tres, viginti aut forte 
plures terminos. Numerus autem terminorum inter 
duos datos confiftentium, qui omittuntur, debet Tem¬ 
per efle aliquis fequentium 1,3,7, 15, 31, 63, &c. 
dummodo volumus inferere eos per hanc Seriem; hoc 
vero neutiquam incommodabit opus, 

Poflunt autem pro Praxi termini in unam Tummam 
eolligi. ut fa<ftum vides in hac Tabella. Prima exprefiio 
eft primus terminus; fecunda eft fumma primi & fecun- 
di; tertia eft fumma primi, fecundi & tertii: & Tic porro. 



6 

i 2o 48 

10 3969°-^—88aoB-f-2268C ;o5D-f35g 
j 6*536 ’ 


1 


Sic 



( ) 

Sic dads aliquibus terminis alternis, int< 5 rmedil 
confeftim dabuntur per hafce expreffiones, nullt! ra- 
tione habita naturae Tabuls particularis. Nam hs re- 
guls funt esdem in omnibus. Arete curvarum funt 
proxime squales areis Parabolics figurte quae tranfit 
per extrema Ordinatarum fuarum. Sed quoniam labo- 
riofum nimis eflec temper recurrere ad Parabolam, 
computavi Tabulam fequentem, qua Ares dire&e exhi- 
bentur ex dads Ordinatis. 
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Hie numerus Ordinatarum eft impar, A eft fumma 
pdms & ultims, B tecunds & penultims, C tertis & 
antepenultims; & fic porro, ufque dum deventum fic 
ad earn in medio omnium, qus per ultimam literam 
in quaque expreflione reprsfentatur. R eft bafis feu 
pars Abfcifire inter primam & ultimam Ordinatam in¬ 
tercepts. Exprefliones funt Ares contents inter Cur- 
vam, bafin & Ordinatas hinc inde extremas. Tabulam 
pro pare numero Ordinatarum non appofui, quoniam 
Area csteris paribus ex impare earum numero accura- 
tius definitur. 

Qusratur area qus generator ab Ordinal i 
& jacet fupra Ablcifiam z quando ea evadit unitas. In 

10 B 1 4- zc 
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i -f - z-zl*') pro & (cribe 


IQ* xof lOf xo 9 ' IQ* iOf tof xof 10J 


h, & & 

prodibunt undecim Ordinate 1, K> 7, lj> j ~, S! 


*00 1 

xSif 2 


i -J- ? 


B 


TOO 

149 ' 


, a 5 %< y > 77 . 

: xis£41 9 " 


417 

*5?_ ( igtoo 

101 f“ iSr -- 18281* 

—* 2 i Jl. i!_ m* 

*9 I 34- p8tf* 


Hinc eft A 

C —- JU -—— D —4- ' 

jF= Hifee valoribus fubftitutis in ultima expreffione, 
& unitate pro R, invenies aream effe 785398187, 
Juftus eft hie numerus in feptimi figuri, in odtav 3 ve- 
rum (uperans Binario. 

Si undecim Ordinatae non dent aream fatis exa<ftam, 
erige plures; & concipe aream divifam efle in plures 
partes, quarum quamque feorfum quserens habebis pro 
iubitu juftarm 

Valor ipfius 1 -f- J?j” exprimi potefl per quameunque 
trium ferierum fcquentium. 


i+^j"= 1 4- 
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X 

x 7 x 


«- 


2 

n—x 


4- 


n —2 s 

, X T + 

n —1 n—z n —* 

X —X- 


2 

n —I 


+ 


n~ 


-2 n» 

— X — X — 
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« /<-l—1 « \ * « i J f 

/f 4 x — x -J— x - 1 - x —^ -f- 


fit * i « ".±i X !±i X !±? * *±» 
1 2 - 3 4 s 


4 “ &C» 


pofito fcilicet £: 


Vel 

o? 


14-^.1”= i_+ 

} i!!H g x flx -i_L 
i~HU‘ i-i n 


4 -f. w+ aXg . Qj « 

rra ^ «. 

6 - 4 -w+jXg . 
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4 
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i nn* 
x 


5.6 
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1 + 2 I 4 ^ * T7z * 3 • 4 54 5 • 6 
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-\~ &c. 


Primae duse Series dem onftrantu r p er Gafu m primum 

Propofitionis_ Nam ft 1 + gf, 1 -J-^i 1 , 1 -j- j>J z , 

1 1 + <£j + > defignent Ordi natas t otidem 

sequidiftantes in Parabolic^ figur a. erit I j£J* ejuf- 
dem Ordinata, cujus diftantia a 1 4-J?j° eft n. Et fi c 
prodit Series prima. At ft in alia Parabola 

xTJL1- 1 , iTSi^jT^i' 4 * <**• fint 

arquidiftantes Ordinary, eric i 4 ~ £?]“ Ordinata in ea- 
dem, cujus diftantia k 14-^1° eft —»i fic proveniec 
Series iecunda- Sit jam in tertia Parabola &c. 1 4 "^.h 4 » 

i + ^ , i+^s TT g}-', 1 4-^1°, 1 4- £}', 

1 4 * <£i l > J 4 ~ , 3 J 3 » x +■ «gj 4 , efr. Series Ordinatarum 

10 62 «qui- 
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jequidiftantium h inc ind e progredienS in infinitum) 
eritque in ea detn i -f- g\ n Ordinata, diftantii n a ter- 
mino medio i -j- J>|° remota. Et fic provenit Series 
tertia per Cafum Secundum Propofitionis. Prima ab» 
rumpit quando eft n integer & afErmativus, fecunda 
quando eft n integer & negativus, & tertia in cafu utro* 
que abrumpit. Per harum quamque radices numera¬ 
tes commode evolvuntur in Series. Tertia reliquis mul- 
to citius convergit: ejus terminus fecundus adhiberi 
poteft pro corredione, ubi fit extradio per repetitio- 
nem calculi. 

Halleius in fua methodo conftruendi Logarithmos, 
ex prima harum ferierum demonftrat Seriem Mercato- 
ris pro Quadratura Hyperbolae. Sit ejus Ordinata 
i -j- z.h^veli -j- ^|” _I ,exiftente»numeroinfinite parvo; 
unde per methodos Quadrandi, area quae jacec fupra 
Abfcifiam z, id eft, Logarithms numeri i -f- 2;, eric 

Eft vero per primam Seriem 1 z\ n = 1 -{- 

—x—x—* 3 + adeoque 

in cafu pratente, ubi eft n infinite parvus, eft 1 z\ n 
-—xJl-ILz, — z z -\- JL z,' — — z+ &c. quo fubftitu- 

; I X 3 4 

to in valore areae, ea prodit z — ~ z z -fr \ 4" 

~z s — &c. quae eft Series Mercator is. 

Similiter per Seriem fecundam prodit hacc regula; 

Sit datus numerus 1 + », pone R = f eritque eju 9 

logarithmus R -j- r 4 ” ? ^ 4 * ♦ -)r * ^ & c * 

Per Seriem tertiam proven it fe quens regula. Sit 

quilibet numerus R, pone z eritque ejus Lo¬ 

garithmus 
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garithmus —- f Az — f Bz ■— \ Cz— ?Dz — - Es 

—- &c. Ubi A, B, C, D, E, &c. more Newteniano defig' 
nant terminos Seriei ficuc ab initio. Haze Series, ut ea 
ex qua deducitur, reliquis duabus multis vicibus cele- 
rius approximat: eftque eadem generalius expreffa 
quam, ex fundamento haud abfimili, pro inventione 
Logarithmi Binarii prius dedimus. 


Methodus inYeniendi Yalores Seriertm Arithmetics 
rum utcunque tarde convergentium+ 


In aliquibus Seriebus fumma terminorum haberi ne- 
quit niii ad pauciflima figurarum loca, dummodo pra¬ 
ter fimplicem eorum additionem alias artes non adhi- 
beantur. Proponatur jam Series quaslibet cujus termi¬ 
ni omnes iifdem fignis afficiuntur, & quorum proximi 
continue tendunt efle inter (e azquales; quales funt fe« 

quentes -f ^ ^ i+ f+l + 

h 4 - h - 4 " & c - Collige fummam aliquot terminorum fub 
initio, ii proxime addendi fint «, & y, S', e, £, &c. In 


numeris proximis fit r 


<ty~l 


& quantitatum 


a 


ctjS— i*y-\-&y 9 

+ + &c. differentia 

fint a , b, c, d, e, &c. Deinde in numeris proximis fit 
&lplotum ax 7=b’ a + h 'T ^ a -H 
-\-cx * + £ + * + d x &c. differentiae fint 


AC BH 

A, B, C t D, &c. & fit / = JqZ^c^bc at< l ue P ro * 

cede: 
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cede quoad libuerit. Turn erit « -f- 0 y -f- g 

a-frrg , a-r~sl> , , ,, A-\-tB 


—]— &C. 


:a * 


-0 






ac- 


que ultra duos primes terminos hujus nova; Seriei ra- 
ro opus erit progredi. 

Ut ft defideretur valor Seriei — -]- 4- — -j— 

-]~ &c. collige primes it terminos, quorum fummam 
reperio £0^6813,8410,1885. Termini proxime ad- 
dendifunt a— ,0005,1854, izz 6 , |3 =,0004,8309,1787, 
^=,0004,4316,141 f, ^=,0004,0816,3165, &c. Hinc 

fit r = 1 proxime, & a x =,oi 17,6449,6281, 

4 = —,0000,0017,5096, &= —,0000,0014,7410,' 
f = —,0000,0011,4986, &c, Unde j = j prope, & 

quern propter ftgnuni 

negativum fubduco ab «. x — ■&remanet, 0117,6507, 

8171: hie additus fumma; primo invents 6813,8410, 
3885, dat pro fumma totius Seriei numerum693i, 
4718,0056, qui juftus eft in nona decimali; at ante 
duas halce corrediones fumma erat jufta in prima fi¬ 
gure foil Si animus fit propius fcopum attingere, 
pergendum erit ad a proximationes fequentes. Si ter¬ 
mini Seriei diverfa habcant ftgna, conjungendi funt, ut 
omnes eadem tandem habeant, ut in Serie 1 — j - 

_ —&c- conjun&is termtnis ea evadit 7^+ 


— 4 - —- - 4 - —-b &c« Sed hie notandum eft 

s. 7 9 ■ 1 < * 3 • * 1 

quod differentia: a, b, c, d, e, &c. ut & A, B, C, D, &c. 
colligi debent fubducendo quantitates antecedentes de 
fubfequentibus. Et in omnibus hujufmodi Seriebus ft 
f, q, r, repraefentent tres terminos ordine fequentes, p pri- 

mum. 
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tnum, q fecundum, r tertium, & re&angulum f — * q 

non fit majus pr, valor Seriei eric infinite magnus: at 
roagnitudinis temper finitae ubi accidit comrarium. 
Pored hrec regula nonunquam fallere, ubi termini p, q, 
r parum diftant ab initio Seriei, at fi confidant inter 
eos ab initio aliquantum remotos, evadet regula cer- 
tiflima. 

Ad alia Serierum genera debent alije regulre adhibe- 
ri. Sic Series regularium Polygonorum Circulo Incrip 
p'um } exidente Radio unitate. 


H— a,oooo,ceoo,oooo,coo | 4 
6— x,8i84,z7ii,4746,190! 8 
F = 3,0614,6745,892,0,718] 16 
E~ 3,1x14,45 r jr,2x58,051 i ix 
15 — 3,1365,4849,0545,938164 
C = 3,1403,3115,6954,751! izB 
B ~ 3,1411,77x5,0931,77x1x56 
^4 = 3,1415,1380,! I 44,z99l 5 iz 


Dicatur jam ultimum Polygonum A, penultimum B, 
antepenukimum C, & reliqua in fuo ordine retrorfum 

D, E, F, &c. atque area Circuli qusefita erit A -] -— 


1 A.A —'^B- 4 -C ^. 64/? 

‘ 3 ■ 


- S 4 B + 11 C — O 
3 . 15-63 


*r 


ac 9 6 ^ - 5AAOB4-I 419 C — S5D ± e &c , ubi fi pro A, 

3,15,63.255 C 

B, C, £>, B, &c. fcribantur proprii valores, primi quatuor 
terminidabunt 3,1415,9265,3589,790 pro area Circuli. 
Hare autem Series ed generally, ex natura Circuli neu- 
tiquam dependens: appl cabilis ed quotiefeunque nu- 
merorum approximantium differentia: priores funt po- 
deriorum quali quadruple. Fadores in Denominaco- 
ribus funt dignitaces integral numeri 4 unitatibus mi- 
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«n$r£E: quibuS datis, coefficietites literarum in diverts 
terminis formantur ex multiplicatione continua nume- 


rorum i ■ 


n—3 
’ 1 
i5 


n —15 -63 


„ , &c. Ubi pro n fub- 

3 15 63 »5? r 

ftituendus eft: ultimus Fa&orum in Denominatore. 

Uirima quantitatum x — 1, zljx —1, 4 ^ x—4, 
8 x — 8, 16 'l/x — 16, &c. aequalis eft Logarithmo 
numeri x. Pro x fcribe i, & per repetitam extradiio- 
nem radicis quadrats exibunt numeri 


M= 1,0000,0000,0000,ccoo. 

Lz=z 8x84,1711,474(5,1901. 

/= 7588,1864,0010,8843. 

7140,6186,1312,0613. 

(7 = 7083,8051,8838,6114. 

/■= 7007,0875,6931,7337* 

■£=: 6969,1430,7308,8194. 

D= 6950,1734,1438,7611. 

C =3 6940,8641,1851,8363. 

B~ 69^6,1658,4759,4014. 

= 6933,8182,9699,9493. 

Dicatur ultimus numerorum A, penultimus B, & fic 
retro, atque Logarithms qusfitus erit ^ -f- —-}- 

tA—zB + C | 8 x 4 — D . 64^—i ioB- 4 - 70C —t f D-f-g 
1.3 1.3,7 1 • 3 * 7 • 1 5 

4 -&C. Primi quinque termini dant 6931,4718,0559, 
9457 pro Logarithmo Hyperbolico Binarii. Et quo- 
modo hsc Series procedit in infinitum facile colligitur ex 
eo quod de prlore diximus: eftque etiam univerfalis, 
proprietates Hyperbolas minime reipiciens. 

Extenditur quoque Methodus haecce Differentials ad 
Refolutionem ^Equationum & alia quamplurima quorum 
hie non fit mentio- Continetque fundamenta Serierum ge- 
neraliffima; ut in Redu< 3 ione ^Equationum Irrationalium 
8c Fluxionalium brevi forfan monftrabo. 
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